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IN THE SPECIFICATION: 

A substitute Specification is provided herein under 37 CFR 1.125. A version of 
the specification with markings showing changes, as well as a clean version of the 
specification are attached in an Appendix following page 15 of this paper. The substitute 
specification includes no new matter. 
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Part Two: Clean Version 
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SIDE AIR BAG DEVICE 
BACKGROUND OF THE INVENTION 

1. TECHNICAL FIELD TO WHICH THE PRESENT INVENTION BELONGS 
[001] The present invention relates to a side air bag device 

comprising an air bag which is accommodated in a folded state along 
sides of a seat back and a seat cushion of a seat for an occupant 
and which is adapted to be expanded by a gas generated by an 
inf lator upon side collision of a vehicle to be deployed between 
an inner surface of a side of a vehicle compartment and the 
occupant - 

2. DISCUSSION OF RELEVANT ART 

[002] A conventional side air bag device is known, for example, 

from US Patent No. 5,464,24 6. An air bag of this side air bag 
device is formed cylindrically and adapted to be deployed to 
connect an upper end of a seat back and a front end of a seat cushion, 
thereby restraining from a side of the breast to a side of the 
waist of an occupant. 

1003} When both a side air bag device and a seat belt device are 

mounted in a seat, if the air bag is deployed to connect an upper 
end of a seat back and a front end of a seat cushion, there is 
a possibility that the air bag is sandwiched between an occupant 
and a lap belt disposed to restrain the waist and the abdomen of 
an occupant, whereby the smooth deployment of the air bag is 
obstructed and a shock-absorbing effect cannot be effectively 
exhibited. 

SUMMARY OF THE INVENTION 
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[OOU] The present invention has been accomplished with such 

circumstance in view, and it is an object of the present invention 
to prevent the deployment of the air bag of the side air bag device 
from being obstructed by the interference of the air bag with the 
lap belt of the seat belt device. 

[005] To achieve the above object, according to an aspect of the 

present invention, there is proposed an air bag device comprising 
an air bag which is accommodated in a folded state along sides 
of a seat back and a seat cushion of a seat for an occupant and 
which is adapted to be expanded by a gas generated by an inf lator 
upon side collision of a vehicle to be deployed between an inner 
surface of a side of a vehicle compartment and the occupant, 
wherein the air bag is disposed outside a lap belt of a seat belt 
device provided with the seat. 

t° 06 ] With the above arrangement, the air bag of the air bag 

device is disposed outside the lap belt of the seat belt device, 
and hence the air bag can be deployed, from the sides of the seat 
back and the seat cushion without interfering with the lap belt, 
so that a shock-absorbing effect can be effectively exhibited, 

[007] A front seat 11 in each embodiment corresponds to the seat 

in the present invention. 

Other objects, advantages and salient features of the 
invention will be apparent from the following detailed 
description which, in conjunction with the annexed drawings, 
discloses the present embodiments of the invention. 

BRIEF DESCRIPTION OF DRAWINGS 

[009] Fig.l is a perspective view of a front seat equipped with a side 
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air bag device according to a first embodiment of the invention . 
[010] Fig. 2 is a view taken in a direction of an arrow 2 in Fig.l. 

[Oil] Fig. 3 is a view taken in a direction of an arrow 3 in Fig. 2. 

[012] Fig. 4 is an enlarged sectional view taken along a line 4-4 in 

Fig. 2. 

[013] Fig. 5 is an enlarged sectional view taken along a line 5-5 in 

Fig. 2. 

[014] Fig. 6 is an exploded perspective view of an air bag module in 

Fig. 1. 

[015] Fig. 7 is a view similar to Fig,l r but according to a second 

embodiment of the present invention. 
[016] Fig. 8 is a view similar to Fig.l, but according to a third 

embodiment of the present invention. 

DETAILED DESCRIPTION THE INVENTION 
[° 17 1 Modes for carrying out the present invention will now be 

described by way of embodiments of the present invention with 

reference to the accompanying drawings. 
t° 18 J Figs.l to 6 show a first embodiment of the present 

invention . 

[° 19 ] A side air bag device is disposed along a right side of 

a front seat 11 of an automobile, namely, along a face opposed 
to a front door or a center pillar. The side air bag device 
includes an air bag module 14 embedded in right sides of a seat 
back 12 and seat cushion 13. The air bag module 14 comprises: 
an inflator 15 adapted to generate a high-pressure gas; an air 
bag 16 adapted to be expanded by the gas generated by the inflator 
15 to be deployed to connect an upper end of the seat back 12 and 
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a front end of the seat cushion 13; and an air bag cover 17 in 
which the air bag 16 in a folded state is accommodated. The air 
bag cover 17 formed cylindrically from a thin synthetic resin 
includes: a first accommodating portion 18 embedded in the seat 
back 12; a second accommodating portion 19 embedded in the seat 
cushion 13; and a bellows portion 20 which connects the first 
accommodating portion 18 and the second accommodating portion 19 
to each other and which is capable of being bent during reclining. 
Slits 17a for breaking the air bag cover 17 in a lengthwise 
direction are formed in the first and second accommodating 
portions 18 and 19 and the bellows portion 20. 

[020J The air bag cover 17 of the above-described structure is 

embedded inside sewn portions 22 of skins 21, 21 of the seat back 
12 and the seat cushion 13. A protrusion 19a is formed on the 
second accommodating portion 19 of the air bag cover 17 in the 
vicinity of the bellows portion 20, and exposed to the outside 
from a side of the seat cushion 13. Tear lines 13b liable to be 
broken are formed on the seat cushion 13 to connect the sewn 
portions 22 of the skins 21, 21 of the seat cushion 13 to edges 
surrounding the protrusion 19a of the air bag cover 17, The tear 
lines 13b may be formed by partially thinning the skin 21 of the 
seat cushion 13, by making perforations , or by sewing the seat 
cushion 13 by an easily breakable thread. 

[° 21 ] A seat belt device 26 includes a lap belt 27 for restraining 

the abdomen of an occupant, and a shoulder belt 28 for restraining 
the breast of the occupant* The lap belt 27 is fixed at one end 
to a lap belt anchor 30 mounted on one of seat frames 29. One 
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end of the shoulder belt 28 is slidably passed through a slip ring 
31 mounted at an upper portion of the center pillar 23, and is 
wound around a retractor 32 mounted at a lower portion of the 
center pillar 23. h tongue 33, through which the other ends of 
the lap belt 27 and the shoulder belt 28 are slidably passed, is 
detachably locked on a buckle 35 mounted on the other seat frame 
34. The one end of the lap belt 27 extending from the lap belt 
anchor 30 is passed upwards from below through a gap between the 
seat cushion 13 and the protrusion 19a of the air bag cover 17 
protruding outwards from the seat cushion 13. Through such 
construction / the folded air bag 16 is disposed outside the lap 
belt 27, or in other words, no portion of the air bag 16 is disposed 
between the occupant and the lap belt. 
[° 22 ] When an acceleration equal to or higher than a 

predetermined value is detected as a result of side collision of 
a vehicle including the side air bag device of the above-described 
structure, the air bag 16 supplied with the high-pressure gas 
generated by the inflator 15 is expanded within the air bag cover 
17, and the resultant pressure breaks the air bag cover 17 along 
the slits 17a* Further, the sewn portions 22 of the skins 21, 
21 of the front seat 11 and the tear lines 13b are broken, and 
the resultant openings allow the air bag 16 to deploy while 
connecting the upper end of the seat back 12 to the front end of 
the seat cushion 13, thereby restraining the right side of an 
occupant to protect the occupant from a shock resulting from the 
side collision* At this time, the lap belt 27 extending vertically 
from the lap belt anchor 30 of the seat belt device 26 is in 
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[024] 



abutment against the right part of waist of the occupant, but the 
protrusion 19a of the air bag cover 17 accommodating the air bag 
16 in this area detours around outside the lap belt 27. Therefore, 
the air bag 16 is prevented from deploying between the lap belt 
27 and the occupant, that is, the air bag 16 reliably deploys while 
avoiding the interference with lap belt 27. 
[° 23 1 A second embodiment of the present invention will now be 

described with reference to Fig. 7. 

In the first embodiment, the lap belt 27 is disposed 
outside the lap belt 27 in such a manner that the protrusion 19a 
provided on the second accommodating portion 19 of the air bag 
cover 17 detours around the outside the lap belt 27 . In the second 
embodiment, however, a second accommodating portion 19 of an air 
bag cover 17 is formed rectilinearly, the entire air bag module 
is embedded in the seat cushion 13, and the lap belt 27 is guided 
to above the seat cushion 13 through a lap belt-insertion bore 
13a formed in the seat cushion 13 at a location inside the second 
accommodating portion 19. 

Also according to the second embodiment, the air bag 16 
is disposed outside the lap belt 27 to be reliably deployed while 
avoiding the interference with the lap belt 27* 
[026] A third embodiment of the present invention will now be 

described with reference to Fig. 8. 

The third embodiment is an improvement of the first 
embodiment. In the third embodiment, the second accommodating 
portion 19 of the air bag cover 17 is partially exposed from a 
right side of the seat cushion 13 at the protrusion 19a rather 
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than being embedded in the seat cushion 13, and/ as in the first 
embodiment, one end of the lap belt 27 is passed upwards from below 
through the gap between the protrusion 19a of the air bag cover 

17 protruding outwards and the seat cushion 13. A cover 36 for 
covering a reclining mechanism (not shown) provided on a right 
side of the seat cushion 13 covers the second accommodating 
portion 19 of the air bag cover 17. 

[0028] Therefore, when the air bag 16 is expanded so that the air 

bag cover 17 is broken along the slits 17a (see Figs- 4^5), a 
portion of the air bag 16 within the first accommodating portion 

18 is deployed while breaking the sewn portion 22 of the seat back 
12, but a portion of the air bag within the second accommodating 
portion 19 is deployed from a gap between the side of the seat 
cushion 13 and the cover 36 for the reclining mechanism. According 
to the third embodiment, the protrusion 19a of the air bag cover 
17 is completely covered with the cover 36 so as to be invisible 
from outside, leading to an improvement in appearance* 

[0029] Although the embodiments of the present invention have 

been described in detail, it will be understood that various 
modifications may be made without departing from the subject 
matter of the present: invention . 

[0030] For example, in the third embodiment, the air bag 16 may 

be deployed from the opening of a tear line formed in the cover 
36 due to the pressure caused by the expansion of the air bag 16, 
rather than deploying the air bag 16 from the gap between the side 
of the seat cushion 13 and the cover 36 of the reclining mechanism. 

[0031 As discussed above, according to the present invention. 
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the air bag of the air bag device is disposed outside the lap bait 
of the seat belt device, and hence the air bag can be deployed 
from the sides of the seat back and the seat cushion without 
interfering with the lap belt/ so that a shock-absorbing effect 
can be effectively exhibited. 
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